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BACKGROUND OF THE INVENTION 

The present invention relates to electromagnetic shielding for electronic components. In 
particular, the invention relates to electromagnetic shielding for electronic components 
5 that are mounted on circuit boards. 

Electromagnetic (EM) emissions from electronic components such as microprocessors 
are problematic since they can lead to EM interference in neighbouring components, 
circuitry and/or systems. This problem is particularly pronounced where multiple 
10 electronic components are located in close proximity, whereby a relatively large amount 
of EM emissions are produced in a small space. An example of such a system would be a 
circuit board upon which a number of microprocessors are mounted. 

In some systems an electronic component is provided with an electrically conductive 
15 shield. It is known to electrically ground such shields so that they may provide improved 
EM shielding. In some systems, an electrically conductive heatsink is provided which 
can also provide a degree of EM shielding and which can also be electrically grounded. 

The provision of grounding for an EM shield and/or heatsink is problematic however, 
20 since it involves electrical connections, which can take up considerable space. In circuit 
board design, space is at a premium. 

Some known methods of grounding an electrically conductive shield and/or heatsink and 
are unsatisfactory since they involve overly complex mechanical constructions. 

25 

Some known methods of grounding an electrically conductive shield and/or heatsink and 
are also unsatisfactory because they involve semi-permanent attachment to a circuit board 
and make it difficult to install/remove. 

30 Accordingly, an aim of the present invention is to provide effective EM screening for an 
electronic component while avoiding the problems described above. 

1 
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SUMMARY OF THE INVENTION 

An aspect of the invention can provide an electromagnetic (EM) shielding assembly for 
5 shielding an electronic component mounted on a circuit board. The assembly can include 
an electrically conductive shielding portion mountable adjacent the electronic component 
at least partially to surround the electronic component. The assembly can also include at 
least one resiliently biased electrically conductive connection member in electrical 
communication with the shielding portion. The resiliently biased electrically conductive 
10 connection member can be operable electrically to connect the shielding portion to a 
predetermined voltage by bearing down upon an electrically conductive contact of the 
circuit board. 

EM shielding can thereby be provided for the electronic component. The shielding 
15 provided by the shielding assembly can be enhanced by the connection to a 

predetermined voltage. The connection member can provide a robust electrical 
connection by bearing down upon the contact on the circuit board, but also allows for 
swift detachment of the shielding portion since the electrical connection need not involve 
any kind of fixing or attachment to the circuit board. 

20 

One or more of the at least one connection members can be receivable in one or more 
respective cavities in the shielding portion which are defined by a surface of the shielding 
portion to save space. The shielding portion can have a number of cooling members, 
some of which can accommodate a respective one of the cavities. The cooling members 

25 that accommodate the cavities can be arranged around a periphery of electronic 
component to allow the connection members to form a shielding cage around the 
component and to allow convenient positioning of the connecting members with respect 
to the contact or contacts on the circuit board. One or more support members can be 
provided to provide support (such as lateral support) for some or all of the connecting 

30 members. To provide an improved electrical contact between the connecting members 
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and to improve the shielding provided for the electronic component, the support 
member(s) can be electrically conductive. 

Another aspect of the invention can provide an apparatus including a circuit board, an 
5 electronic component mounted on the circuit board, and an electromagnetic (EM) 
shielding assembly as described above. 

A number of types for electrical contacts on the circuit board can be employed. The 
electrical contact can include an electrically conductive surface layer. The electrical 
10 contact can include an opening in the circuit board in which the connection member is 
received, an interior surface of the opening being coated with an electrically conductive 
layer. Where a plurality of connecting members are provided, each member may bear 
down on a single electrical contact. Alternatively, each connection member may bear 
down on a respective contact. 

15 

A further aspect of the invention can provide a method for providing 
electromagnetic (EM) shielding for an electronic component mounted on a circuit board, 
which circuit board includes an electrically conductive contact for providing a connection 
to a predetermined voltage. The method can include providing an EM shielding 

20 assembly that includes an electrically conductive shielding portion and at least one 

resiliently biased electrically conductive connection member in electrical communication 
with the shielding portion. The method can also include mounting the shielding portion 
adjacent the electronic component such that the shielding portion at least partially 
surrounds the component and such that the connection member electrically connects the 

25 shielding portion to the predetermined voltage by bearing down upon the electrically 
conductive contact. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will be described hereinafter, by way of example 
only, with reference to the accompanying drawings in which like reference signs relate to 
5 like elements and in which: 

Figure 1 shows an example of an EM shielding assembly and a circuit board with an 
electronic component mounted thereon; 

Figure 2 shows a view of the shielding portion shown in Figure 1, the view is along the 
direction shown by arrow 'A' in Figure 1; 
10 Figure 3A shows an example of a circuit board and electronic component such as shown 
in Figure 1 , with the shielding assembly removed; the view is along the direction shown 
by arrow 'A' in Figure 1; 

Figure 3B shows another example of a circuit board and electronic component such as 
shown in Figure 1, with the shielding assembly removed; the view is along the direction 

15 shown by arrow ' A 5 in Figure 1 ; 

Figure 4 shows a cross sectional view of an example of a shielding assembly such as 
shown in Figure 2; the cross section is taken along the line B-B in Figure 2; 
Figure 5 shows a cross sectional view of another example of a shielding assembly such as 
shown in Figure 2; the cross section is taken along the line B-B in Figure 2; 

20 Figure 6 shows a cross sectional view of a further example of a shielding assembly such 
as shown in Figure 2; the cross section is taken along the line B-B in Figure 2; 
Figure 7 shows a cross sectional view of an example of an electrical contact and 
connection member; 

Figure 8 shows a cross sectional view of another example of an electrical contact and 
25 connecting member; and 

Figure 9 shows another example of an EM shielding assembly and a circuit board with an 
electronic component mounted thereon. 

While the invention is susceptible to various modifications and alternative forms, specific 
30 embodiments are shown by way of example in the drawings and are herein described in 
detail. It should be understood, however, that drawings and detailed description thereto 
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are not intended to limit the invention to the particular form disclosed, but on the 
contrary, the invention is to cover all modifications, equivalents and alternatives falling 
within the spirit and scope of the present invention as defined by the appended claims. In 
this regard, combinations of features from the independent claims with features of 
5 dependent claims other than as presented by the dependencies of the claims, and also 
with features from the description, are envisaged. 



5 
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DESCRIPTION OF PARTICULAR EMBODIMENTS 

Figure 1 shows an example of an EM shielding assembly 10 and a circuit board 20 with 
an electronic component 30 mounted thereon. 

5 

The circuit board 20 may be a printed circuit board. The electronic component 30 may, 
for example, be a microprocessor. In this example the electronic component 30 is 
mounted in a socket 40, which is itself mounted on the circuit board 20. In other 
examples, the electronic component 30 may be mounted directly on the circuit board 20. 

10 

The EM shielding assembly 10 includes an electrically conductive shielding portion 80, 
which is mounted adjacent the electronic component 30. The EM shielding assembly 10 
can have a number of cooling members 85 (as shown by way of example in Figure 1) and 
in such cases can, as well as providing a degree of EM shielding for the electronic 

15 component 30, also act as a heat sink and provide cooling for the electronic component 
30. In this example, a thermally conductive medium 50 such as a thermal grease is 
provided between the electrically conductive shielding portion 80 and the electronic 
component 30 to ensure a good thermal contact therebetween. Alternatively, the 
electrically conductive shielding portion 80 may be in direct contact with the electronic 

20 component 30. 

The shielding portion 80 can be constructed from a solid electrically conductive material 
such as a metal. Alternatively, the shielding portion 80 may be formed from an 
electrically non-conductive material, which is coated with an electrically conductive 
25 material. Materials which are both electrically and thermally conductive may be chosen. 

The EM shielding assembly 10 also includes a number of electrically conductive 
connection members 60. While in some examples, only a single connection member 60 
may be provided, in this example there are a plurality of connection members 60. 
30 In Figure 1, some of the connection members are not shown, so as more clearly to display 
the arrangement of the electronic component 30, the socket 40 and the thermally 



6 



SUNREF: SUN04.0328 



conductive medium 50. Each connection member 60 is in electrical communication with 
the electrically conductive shielding portion 80. Each connection member 60 is 
resiliently biased away from the shielding portion 80 and, when the shielding portion is in 
place, bears down upon a respective electrical connection 70, which is located on the 
5 circuit board 20. Each electrical connection 70 can be held at a predetermined voltage 
such as a ground voltage or at a voltage corresponding to logical ground of the electronic 
component 30. By bearing down upon the electrical connections 70, the connection 
members 60 provide a robust electrical connection for the electrically conductive 
shielding portion 80 to the predetermined voltage. Connecting the electrically conductive 
10 shielding portion 80 to the predetermined voltage allows the electrically conductive 

shielding portion 80 to provide more effective EM shielding for the electronic component 
30. 

The use of resiliently biased connection members 60 in conjunction with the electrical 
15 connections 70 allows the electrically conductive shielding portion 80 to be connected to 
a predetermined voltage without actual physical attachment of the shielding portion 80 to 
the circuit board 20. Physical attachment of the shielding portion 80 to the circuit board 
20 and/or the electronic component 30 may thereby be provided independently of the 
provision of electrical connections for the shielding portion 80 to a predetermined 
20 voltage, which allows more freedom in choosing a particular physical attachment 
method. The shielding portion 80 may be mounted directly onto the electronic 
component 30 (for example by gluing). Alternatively, the shielding portion 80 may be 
attached to the circuit board 20 and held in place over the component 30. Methods of 
directly attaching the shielding portion 80 to the circuit board 20 include the use of one or 
25 more mounting struts (not shown), which extend from the shielding portion 80 and attach 
to the circuit board 20 by way of, for example, screw attachments or the use of a 
conventional clamping arrangement (not shown). 

Figure 2 shows a view of the shielding portion 80 along the direction of arrow 'A' in 
30 Figure 1. As can be seen in Figure 2, the cooling members 85 in this example are 
arranged in a square array. Figure 2 also shows the arrangement of the connection 
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members 60 with respect to the cooling members 85. In this example, a connection 
member 60 is provided adjacent each cooling member 85 in the outer ring of cooling 
members provided on the shielding portion 80 (these are represented by the circles in 
Figure 2). With reference to Figures 1 and 2 it can be seen that the relative dimensions of 
5 the shielding portion 80 with respect to the electronic component 30, and the arrangement 
of the cooling members 85 in this example are such that the connection members 60 
extend past the peripheral edge of electronic component 30 and toward the electrical 
connections 70 provided on the circuit board. Where no cooling members 85 are 
provided, the connection members 60 may nevertheless be similarly distributed around 
10 the periphery of the shielding portion 80. 

Figures 3A and 3B show two example arrangements for the electrical connection/s 70 on 
the circuit board 20, shown from the direction of arrow ' A' in Figure 1. The shielding 
member 80 is omitted in Figures 3 A and 3B so as not obscure the arrangement of the 
15 connection/s 70. While in Figures 3 A and 3B, the circuit board 20 is shown 

schematically by a dashed line, it will be appreciated that the circuit bard may extend 
further than is actually shown. 

In the example shown in Figure 3 A, a plurality of separate connections 70 are provided. 
20 The connections 70 are arranged around the periphery of the electronic component 30. 
Each connection corresponds to a respective connection member 60 on the shielding 
portion 80. 

In the example shown in Figure 3B, a single connection 70 is provided. The connection 
25 70 is arranged perimetrically around the electronic component 30 and is arranged to 
receive all of the connection members 60 of the shielding portion 80. 

Other arrangements for the connection/s 70 are envisaged. In some examples, each 
connection 70 may provide a connection for more than one connection member, there 
30 being more than one connection 70 provided overall. 
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A number of examples of connection members 60 and their arrangements with respect to 
the shielding portion 80 will now be described with reference to Figures 4 to 6. Each of 
Figures 4 to 6 is a cross sectional view of the various components included in the system 
(circuit board 20, connection member 60, shielding portion 80 etc) taken along the line B- 
5 B in Figure 2. 

Figure 4 shows a first example of a resiliently biased connection member 60. The 
connection member 60 is elongate and extends away from the shielding portion 80. In 
this example, the connection member 60 has an upper portion 62 and a lower portion 64. 

10 The upper portion 62 may be integrally formed with or attached to the shielding portion 
80. The lower portion 64 is slideably received within the upper portion 62. The lower 
portion 64 is resiliently biased against insertion of the lower portion 64 into the upper 
portion 62 however, and when the shielding portion 80 is in place, the lower portion 64 
bears down upon the connection 70 on the circuit board 20. An electrical connection for 

15 the shielding portion 80 to a predetermined voltage is thereby formed: The resilient 

biasing of the lower portion 64 is provided by an internal biasing element such as a spring 
67. 

Figure 5 shows another example of a connection member 60. The connection member in 
20 this example is elongate and is partially received within a cavity 90 in the shielding 
portion 80. The cavity 90 can be at least partially enclosed by a cooling member 85 of 
the shielding portion 80. 

The provision of a connection member 60, receivable within a cavity 90 in the shielding 
25 portion 80, constitutes a compact and robust construction. 

Also present in the cavity 90 is a biasing element such as a spring 100. The biasing 
element is operable to oppose further insertion of the connection member 60 into the 
cavity 90. When the shielding portion 80 is in place, the connection member thus bears 
30 down upon the connection 70 on the circuit board 20. 
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A retainer 92 may be provided to prevent removal of the connection member 60 from the 
cavity 90. In this example, the retainer 92 comprises an annular plug that is operable to 
engage a flange 66 on the connection member 60. During construction, the plug may be 
inserted into the cavity 90 after insertion of the biasing element (e.g. the spring 100) and 
5 the connection member 60. 

The connection member 60 can be formed as an integral unit with the biasing element 
100 and a retainer 92, the integral unit being receivable as an interference fit within the 
cavity 90. 

10 

A further example of a connection member 60 is shown in Figure 6. The connection 
member 60 in this example is also elongate and is at least partially received within a 
cavity 90 in the shielding portion 80. The connection member 60 has a lower portion 68 
and an upper portion 69. The upper portion 69 can be attached to the shielding portion 80 
15 with an interference fit 96. Alternatively, or as well as the interference fit 96, a plug 94 
may be provided to prevent removal of the connection member 60 from the cavity 90. 
The upper portion 69 is received within the lower portion 68 but is resiliently biased to 
oppose further insertion therein. The resilient biasing of the upper portion 64 is provided 
by an internal biasing element such as a spring 67. 

20 

The lower portion 68 extends out of the cavity 90 and away from the shielding portion 
80. As will be described below, the configuration of the end of the connection member 
that bears down upon the connection 70 may take a number of different forms. In this 
example, the end of the lower portion 68 distal the upper portion 69 has a pointed tip. 

25 

In all of the examples described above in which the connection member 60 has an 
upper/lower portion which is receivable within a lower/upper portion, it is envisaged that 
the configuration of the upper and lower portions may be reversed in accordance with 
construction or other requirements. For instance, in the example described in relation to 
30 Figure 6, the lower portion 68 may be receivable within the upper portion 69. 
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Construction materials for the connection members include electrically conductive 
materials such as metals. 

The connection members may take the form of contact probes such as those 
5 commercially available from Interconnect Devices Inc., and described at 
http://www.idinet.com. 

Examples of connections 70 on a circuit board 20 are now described in relation to Figures 
7 and 8. These Figures show the circuit board 20, connection 70 and connection member 
10 60 in cross section, for example along the line B-B shown in the example in Figure 2. 

In the example shown in Figure 7, the connection 70 includes a surface layer 71, which is 
electrically connected through a via 72 to a conductive plane 73. The plane 73 is held at 
a predetermined voltage (whereby the surface layer is also held at that voltage). The 
15 plane 73 may be a ground plane, whereby the plane is held at ground voltage. The 

ground voltage may, for example, be logic ground for a microprocessor that constitutes 
the electronic component 30 to be shielded. The connection member 60 bears down upon 
the surface layer 71 and thereby forms a connection for the shielding portion 80 to the 
predetermined voltage. 

20 

In the example shown in Figure 8, the connection 70 includes an opening 22 in the 
surface of the circuit board 20. The opening 22 has an interior surface that is at least 
partially coated with a conductive material. For example, in Figure 8 the opening 
terminates at a conductive plane 74, which extends through the circuit board 20. The 
25 plane 74 is held at a predetermined voltage, as described in relation to the plane 73 in the 
example shown in Figure 7. The opening 22 is suitably dimensioned to receive the tip of 
a connection member 60. The connection member 60 bears down upon the section of the 
plane 74 which is exposed by the opening 22 and thereby forms a connection for the 
shielding portion 80 to the predetermined voltage. 

30 
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While in the examples shown in Figures 7 and 8, a 'pointed' and a c flat-ended' 
connection member 60 are provided respectively, it is envisaged that either type may be 
employed with respect to the types of connection 70 described here. Connection 
members 60 having pointed tips allow the tip to dig into the connection 70 (e.g. into the 
5 surface plane 71 or the conductive plane 74 thereof). This may provide a connection that 
is physically more stable than that provided by a flat-ended connection member. On the 
other hand, a flat-ended connection member may allow an electrical connection with a 
greater surface area between the tip and the connection 70, thereby providing a less 
resistive connection. 

10 

In the examples described here, the materials used for the conductive planes, surface 
planes and so forth of the connection 70 include conductive metals (or metallic alloys) 
such a gold or copper. 

15 Both of the connection types described in relation to Figures 7 and 8 are suitable for 

providing either the discrete or track-like connections 70 described in relation to Figures 
3 A and 3B. Thus, the connections 70 shown in Figure 3 A may each comprise a surface 
layer (as described in relation to Figure 7) or an opening (as described in relation to 
Figure 8). Similarly, the track-like connection 70 shown in Figure 3A may include a 

20 surface layer arranged perimetrically around the electronic component 30, or may include 
an extended opening arranged around the component 30, exposing a loop-shaped area of 
a conductive plane in the circuit board. 

Figure 9 shows another example of a shielding assembly 10. In this example, a plurality 
25 of resiliently biased connection members 60 are provided. Each connection member 60 
bears down upon a respective connection 70. A track-like connection may also be used 
in conjunction with this example. 

The connection members 60 in this example are provided with a number of support 
30 members 61. In this example, each support member 61 extends laterally between 

neighboring pairs of connection members 60. The support members 61 provide lateral 
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support for the connection members 60 and can prevent misalignment of the connection 
members 60, in particular with respect to the connection 70 on the circuit board 20. This 
can facilitate correct mounting of the shielding portion 80 with respect to the 
connection/s 70 and can prevent the connection members 60 from 'wandering' away 
from the connection/s 70 once the shielding portion 80 is mounted. 

Additionally, the support members 61 can be electrically conductive, thereby improving 
electrical coherence between the connection members and improving the electrical 
connection for the shielding portion 80. 

In cases where a plurality of connection members are provided, the connection members 
further serve to form an EM shielding cage around the periphery of the electronic 
component (this is evident, for example, in Figure 9). The support members 61 can 
improve the ability of the cage to provide EM shielding. 

Although the embodiments above have been described in considerable detail, numerous 
variations and modifications will become apparent to those skilled in the art once the 
above disclosure is fully appreciated. It is intended that the following claims be 
interpreted to embrace all such variations and modifications. 
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